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(57) [Abstract] 

[Problems to be Solved by the Invention] 

drug of difficult mucosa absorbancy is absorbed into effective 
through mucosa. 

[Means to Solve the Problems] 

When drug of difficult mucosa absorbancy is prescribed 
through mucosa,you use one, two or more kinds which is 
chosen from among derivative of arginine and arginine as 
transmucosal absorption aid. 



[Claim(s)] 
[Claim 1] 

With drug which transmucosal absorption is done with 
transmucosal absorption aid which isused, it consists of one, 
two or more kinds where this auxiliary agent is chosen from 
the salt* of poly body of arginine* arginine and salt, 
arginine poly body of arginine and among derivative of 
arginine itself, it makes feature, theaforementioned 
transmucosal absorption aid. 

[Claim 2] 

salt of aforementioned arginine poly body is hydrochloric acid 
poly L-arginine, transmucosal absorption aidwhich is stated in 
Claim 1. 

[Claim 3] 

Aforementioned derivative, transmucosal absorption aid 
which is stated in Claim 1 which is a arginine derivative 
where amino group of arginine is substituted with the residue 
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of carboxylic acid or saccharides. 
[Claim 4) 

transmucosal absorption aid which is stated in Claims 1 
through 3 which is a drug where theaforementioned drug 
relates to physiologically active substance. 

[Claim 5] 

transmucosal absorption aid which is stated in Claim 4 where 
drug whichrelates to aforementioned physiologically active 
substance is peptide or protein. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards auxiliary agent in order to promote 
mucosa absorbancy of drug which is lacking in mucosa 
absorbancy. 

[0002] 

[Prior Art] 

drug of major portion is prescribed in form of injectable or the 
oral drug presently mainly, this injectable expects rapid 
effectiveness of pharmacological effect, isused or with other 
formulation concerning drug which in inside the body is 
difficult to be absorbed in effective. 

On one hand, as for oral drug drug and pharmaceutical which 
aredifficult to receive influence of metabolism in alimentary 
canal environment and the liver relatively administering 
device, it is used concerning the drug which makes difficult to 
receive influence of metabolism. 

[0003] 

But, invasive like injection dosage accompanies pain, 
requiresalso skill. 

In addition, passing by alimentary canal mucosa , it absorbs 
medical drug whichrelates to physiologically active substance 
a peptide of various hormone, high molecular weight or like 
protein, because absorbancy is scanty excluding those of part, 
at same time the enzyme stability is bad, injectable for 
complexity is done to dosage of this kindof medical drug. 

Then, recently eye, through nose, lung or rectum or other 
mucosa, it reached thepoint where mucosa absorption which 
prescribes drug isobserved. 

With this kind of mucosa absorption first-pass metabolism in 
liver is evaded.there is a large benefit that can see example of 
success even with whole body effect characteristic medical 
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[0006] 

mmtoizi&isLZit&ztz s wtu ccdsw 
sfci* 2 not*. ^oMtttttKtacxft 

[0007] 

[#SW©3!i6a>»fl6] 



drug in addition low metabolism environment is brought. 
[0004] 

[Problems to be Solved by the Invention] 

But, as for majority of drug or its salt, or its derivative of 
poorly absorbed which includes the physiologically active 
substance, in absorption from alimentary canal mucosa 
assuming, that first-pass metabolism in the liver with dosage 
which does not depend namely dosage whichutilizes 
aforementioned mucosa absorption was evaded in that kind of 
drug, As for obtaining sufficient absorbancy because that 
blood concentration reaches to concentration of effective 
treatment limits in treatment being difficult, there is a problem 
that with drug of especially high molecular weight extent 
where molecular weight becomeslarge, absorbancy decreases 
more and more. 

On one hand, to receive various bogging vis-a-vis effective 
absorption of drug doing, to absorb drug from alimentary 
canal mucosa with oral formulation , from repeatability etc, it 
has become something which it iseasy to accept generally. 

Therefore, in these drug, in order to list remedial effect to 
transmucosal, itpromoted mucosa permeability of drug, or it 
was necessary tocontrol that mucosa permeability. 

[0005] 

[Means to Solve the Problems] 

As for this inventor, considering to above-mentioned status, 
as for theresult of repeating various research, when one, two 
or more kinds which is chosenfrom salt, of poly body of 
arginine. arginine and salt, arginine poly body of arginine 
and among derivative of arginine itself is jointly used with 
drug of aforementioned difficult mucosa absorbancy, high 
mucosa permeation rate isacquired discovered concerning 
drug. 

[0006] 

this invention being something which is invented on basis 
ofabove-mentioned knowledge, absorbs drug of poorly 
absorbed whichiiicludes drug, especially physiologically 
active substance of aforementioned difficult mucosa 
absorbancy through mucosa into effective to make objective, 
asfor this objective, poly body of arginine. arginine, one, 
two or more kinds which is chosen from salt, of salt, 
arginine poly body of the arginine and among derivative of 
arginine itself, is designated, as the transmucosal absorption 
aid in order to absorb drug via mucosa, it is achievedby . 

[0007] 

[Embodiment of the Invention) 
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As drug or its salt, or its derivative of poorly absorbed 
which includes physiologically active substance which is used 
for this invention, antibiotic, for example vancomycin 
(INN680), rosin, cefalotinNa. cull penicilin Na, 

piperacillin Na, benzyl penicilin K; 

Or physiologically active substance, for example follicle 
stimulating hormone or its salt, or its derivative, ovulation 
hormone or its salt, or its derivative, for example 
estradiol, estriol succinate, or these salt, or these 
derivative, yellow body hormone or its salt, or its 
derivative, for example progesterone, chlormadinone, 
norethisterone, di KP^ sterone or these salt, or these 
derivative, buserelin or its salt, or its derivative, male 
hormone or its salt, or its derivative, for example 
testosterone, full oxy scalpel terrorist > a peptide and a 
protein way, epitiostanol or these salt, or these derivative, 
protein assimilation steroid, for example scalpel $ cinder 
>, cinder l#zo-x (INN 1223 ) or these salt, or these 
derivative, hypothalamus hormone or its salt, or its 
derivative, for example gonadorelin, protirelin, V7 
pick-up phosphorus, corticorelin or these salt, or these 
derivative, anterior pituitary gland hormone or its salt, or 
its derivative, for example human growth hormone, 
somatropin or these salt, or these derivative, calcium 
metabolism medicine or its salt, or its derivative, 
adenocorticotropic hormone or its salt, or its derivative, 
gonadotropic hormone or its derivative, for example 
placenta characteristic gonadotropic hormone, pituitary 
gland gonadotropic hormone, blood serum characteristic 
gonadotropic hormone or these salt, or leaf hormone or its 
salt, or its derivative, for example oxytocin, 
vasopressin, desmo pre syn after these derivative, 
ovulation inducement medicine or its salt, or its derivative, 
pituitary gland or These salt, or these derivative, thyroid 
hormone or its salt, or its derivative, for example drying 
thyroid, calcitonin, calcitonin salmon, elcatonin or these 
salt, or these derivative, saliva gland hormone, pancreas 
hormone or its salt, or its derivative, for example 
glucagon, insulin or these salt, or these derivative, anti- 
thyroid medicines, naturetic peptide or the related substance, 
or its derivative, leuprorelin (1NN5025 ) or its salt, or its 
derivative, melanin cell stimulating hormone or its salt, or 
its derivative; jpl 1, nandrolone, oxymetholone, 
metenolone 



Or neuropeptide, for example endo Lu fin or related 
substance, or its derivative, enkephalin or that related 
substance, or its derivative, neo endo Lu fin or related 
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maiam. ztziz*<nmm&. -^-n*-^$ 
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Q>£fcl**<Big. SfetttOM*. ©51. 
OltJt. tT;uD>K, 7;u^5>. ?p?'J>, 

l*x-f a*y-r>\ « jttf , ?nx*77>i». 
[0008] 

<I4 L- 7)\,*-stfmi **1<7>IE£M. 

^©«**±(*i=«-r«E««(iaT» Eds 

tit. C©*5«EE£a**i*LTlvB. 

flft I- . 0.5~20.0w/v% . » $ L < 14 

1.0-10.0w/v%. ftlC 3.0~7.0w/v%T-fc-5. 

[0009] 

»J7JM?:i>iLT«\ l- 7;^- 
> *<3Mf t> *i . * ft a> «• ^ S li - flft fc 

1 ,000-1 ,000,000. #£L<I* 5,000-1 50,000 "C& 
0.01~10w/v%. #£L<I* 0.l~5.0w/v%. ft\Z 



substance, or its derivative, substance P or the related 
substance, or its derivative, neurokinin or that related 
substance, or its derivative, neuro gin or related 
substance, or its derivative, gas cylinder gin. 
somatostatin or these salt, or these derivative, cholest 
kinin-8. gastrin. VIP. ^ dust >, -fe clay tin. 
angiotensin or related substance, or its derivative, 
bradykinin. queue Torr fin. neuro ten syn. calcitonin 
gene related peptide, delta sleep inducement peptide, 
neuropeptide Y; or high molecular weight substance, for 
example inulin. dextran or its salt, or its derivative, 
heparin (INN392 ) or its salt, or its derivative, 
immunosuppressant or its salt, or its derivative, for 
example ciclosporin. FK506. ^X >< rim X or these 
salt, or these derivative, immunity activation 
(Strengthening) medicine or its salt, or its derivative, for 
example interferon or its salt, or its derivative, 
saccharides, fibrous, hyaluronic acid, albumin, 
globulin, poly amino acid; or metabolism enzyme, 
hydrolase or these salt, or these derivative; or cytokine, for 
example interleukin, tumor necrosis factor, 
colony-stimulating factor, for example granulocyte * 
macrophage stimulating factor, granulocyte stimulating 
factor, erythropoietin, growth factor, for example 
epithelium growth factor, fibroblast growth factor, nerve 
growth factor, blood platelet derivative growth factor, 
insulin way growth factor; or eicosanoid. for example 
prostaglandin, thromboxane. I eucotriene or these related 
substance and derivative; or vitamin medicine, you can list for 
example lipid-soluble vitamin or its salt, or its derivative, 
water-soluble vitamin or its salt, or its derivative. 



[0008] 

blended amount (Below, blended amount, this kind of blended 
amount is meant. ) for formulation entirety when preferably 
L-arginine is listed as arginine whichis used with this 
invention, with that blended amount, namely transmucosal 
absorption drug is usedgenerally, is 0.5 - 20.0 w/v%. 
preferably 1 .0- 1 0.0 w/v%. especially 3.0-7.0 w/v%. 

[0009] 

You can list poly L-arginine as poly body, namely poly 
arginine of the arginine which is used with this invention, as 
for that molecular weight generally 1 ,000- 1 ,000,000, with 
preferably 5,000-150,000 , in addition, that blended amount 
is 0.01 - 1 0 w/v%. preferably 0. 1-5.0 w/v%. especially 0.5 
- 2.0 w/v% generally. 
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0.5-2.0w/v%TJfe£ o 
[0010] 

§ I* - fift 0.0I-10.Ow/v% . » $ L < li 
0.1~5.0w/v%-(!fc£o 

[0011] 

*< # £ L < . ^ftcOttTMli-aaic 
1,000-1,000,000. #£L<I* 5,000-150,000 T*& 
y . £ . f*L^i$ilt-|l: 
0.01-10.0w/v%, #£L<I± 0.1-5.0w/v%.ft|:: 
0.5-2.0w/v%T*fe*o 

[0012] 

*u «io>#*fti*-ftic 100-500 r&y.£ 

fc. J E-+KDS^gtt"-»lC 0.01~10.0w/v%. » 
£L<I* 0.1-5.0w/v%-efe* o 

[0013] 

LTIi. ^tl<D C 5KSg^fcl* N 3fc4§. 

^tlCD^gli— BIZ 1,000-1,000,000, 

*?£Ui* 5,000-150,000 -e*y,*fc,-t*ia> 

IB^SI*-ffilC 0.01-10.0w/v%.#£L<li 
0.1-5.0w/v%-efc*o 

[0014] 
[0015] 

*§s*jiiz&z&i&mi&tiitomt&itt>m. was 



[0016] 



[0010] 

You can list hydrochloride and sulfate as salt of arginine 
whichis used with this invention, that blended amount is 0.01 
- 1 0.0 w/v%. preferably 0. 1 -5.0 w/v% generally. 

[0011] 

You can list hydrochloride and sulfate as salt of arginine poly 
bodywhich is used with this invention, hydrochloride or 
sulfate of poly L-arginine among those is desirable, as for that 
molecular weight generally 1,000 -1,000,000, with preferably 
5,000-150,000 , in addition, that blended amount is 0.01 - 
10.0 w/v%. preferably 0. 1-5.0 w/v%. especially 0.5 - 2.0 
w/v% generally. 

[0012] 

You can list those where that amino group of for example is 
substituted with residue of carboxylic acid or saccharides as 
derivative of arginine itselfwhich is used with this invention, 
as for that molecular weight generally with 100 -500, in 
addition, that blended amount is 0.01 - 10.0 w/v%. 
preferably 0.1-5.0 w/v% generally. 

[0013] 

That C-terminal or N terminal . or you can list those where 
functional group isintroduced into this both ends as derivative 
of poly arginine which is usedwith this invention, as for that 
molecular weight generally 1,000 - 1,000,000, with preferably 
5,000-150,000 , in addition, that blended amount is 0.01 - 
1 0.0 w/v%. preferably 0. 1-5.0 w/v% generally. 

[0014] 

A arginine and above-mentioned, with alone, or 2 kinds or 
more combining, youcan use kind of various arginine 
derivative which relates to this invention. 

[0015] 

With this invention you can use for conducive transmucosal 
absorption aid in promotion ofabsorption of poorly absorbed 
drug from nasal mucosa, ophthalmic mucous membrane, 
oral mucosa, lung mucosa, vaginal mucosa, alimentary 
canal mucosa, for example gastric mucosa, small intestine 
mucous membrane, intestine mucous membrane and rectum 
mucous membrane. 

[0016] 

In way, or physiological saline, buffer or other are a powder 
solvent melting or dispersing,or, you can use transmucosal 
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[0020] 
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l\ 

[002 l] 

I - h f * ^ h 7 > (FITC-dextran, ft =f- 
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[0022] 



absorption aid with this invention . 
[0017] 

Other than drug, it can jointly use transmucosal absorption 
aid, with any one, two or more kinds among diluting agent, 
for example polysaccharide, cellulose or its derivative; 
binder, for example cellulose or its derivative; 
disintegrator, for example lactose, cellulose or its 
derivative with this invention . 

[0018] 

It adds transmucosal absorption aid to liquid, spray, cream 
agent, ointment, gel agent or suppository medical 
applicationwith this invention , it is possible . 

[0019] 

You can use transmucosal absorption aid with this invention 
powder, granule, tablets, capsules. Micros fear 
medicalapplication, as microcapsule, nano staple fiber ufo 
and base composition or inside seal composition of 
nanocapsule. 

[0020] 

[Working Example(s)] 

Next, listing Working Example, you explain this invention in 
detail, but the this invention is not limited in these Working 
Example. 

[0021] 

Working Example 1 

This it adds to physiological saline which melts hydrochloride 
of arginine poly bodywhich is a transmucosal absorption aid 
with this invention , making use of fluorecein isothiocyanate 
dextran (FITC-de xtran, molecular weight:4,400,FD-4 ) as the 
poorly absorbed drug, composition of formulation which is 
shown in Table 1 , Table 4, Table 7 and the Table 10 by , 
was manufactured respectively. 

[0022] 
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composition one composition thing 2 sets forming thing 3 sets forming 
thing one composition ones 1 


45,500) 


0.05 


0.25 


0.5 


0 


o 


hydrochloric acid poly L-arginine 
(molecular weight:45,500 ) 


0.05 


0.25 


0.5 


0 


0 


FD-4 


20 


20 


20 


20 


0.25 


FD-4 


20 


20 


20 


20 


0.25 




79.95 


79.75 


79.5 


80 


99.75 


physiological saline 


79.95 


79.75 


79.5 


80 


99.75 



■>*rx*-*5*h**»u %mmm i~3 * 

&0««»a>ivf*iA* imi *;u-?rtic«*L 

BBttBfr&ftJRdFtifc FD^ (DUU^ilS^ B 

*fc.±**tt*Jffl***«>ftfcft.20 #(D 
3.3 M<D FD-4 £$ft£Bft«X 400 J/ 1 

[0023] 
&2 

lftl*SS(//g/ml) 

*S£Bj| *|gw ft* flMMtt* 

b*hb(») *&/£«g 1 mtftm 2 mmm 3 mm 
1 ba^ 1 



42.128 
15.562 



10 0.823 0.534 0.603 0.065 

20 1.023 2.353 2.175 4.497 

30 0.958 3.454 4.180 0.091 3.259 

45 0.634 2.814 3.368 2.121 

60 0.436 1.851 2.640 0.150 1.465 



narcotic it did Wistar rat, as this invention composition 1-3 or 
comparative composition 1 is storedon colon circles, 
administering surgical procedure, after producing Ioop,it 
prescribed any 1 ml of these composition inside loop. 

blood concentration of FD-4 which was absorbed from colon 
mucous membrane was measured in timewise. 

In addition, in order to seek bioavailability, physiological 
saline 400 ;mu I whichincludes FD-4 of 3.3 quantity of 20 
min was prescribed from the vein. 

These results are shown in Table 2, in addition, 
medicinedynamic study parameter which was calculated of as 
a result on basisis shown in Table 3. 

[0023] 

Table 2 

blood concentration (;mu g/ml ) 

this invention this invention this invention relative 
intravenous administration 

time (min ) composition one composition thing 2 sets forming 
thing 3 sets forming thing one composition ones 1 

1XXXXXXXXXXXX 42.128 

5XXXXXXXXXXXX 15.562 

100.8230.5340.6030.065 X X 

201.0232.3532.175 XXX 4.497 

300.9583.4544. 1 800.09 1 3.259 

450.6342.8143.368 XXX 2.121 

600.436 1.851 2.6400. 1 50 1 .465 
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90 0.283 1.069 1.838 



0.796 



120 0.229 0.785 1.552 0.214 0.453 
180 0.187 0.544 1.016 0.157 0.166 
240 0.153 0.41 1 0.671 0.142 0.097 
$3 

C^-T^-AUC-F"" 
( U g/ml) (#) ( n g/ml • #) (%) 
*$m$&.fiL% 1 1.31 23.3 84.7 3.1 
*§&mfiL% 2 3.45 30.0 268.2 9.7 
*SSW*lfi]t1$l 3 4.35 33.0 353.0 12.8 
itgHSfS® 1 0.23 37.0 1.3 



900.2831.0691.838 XXX 0.796 
1 200.2290.785 1 .5520.2 1 40.453 
1 800. 1 870.544 1 .0 1 60. 1 570. 1 66 
2400. 1 530.4 1 1 0.67 1 0. 1 420.097 
Table 3 

dm AUC F 

(;mu g/ml ) (Amount) (;mu g/ml * amount) (%) 
this invention composition 1 1.31 23.3 84.7 3.1 
this invention composition 2 3.45 30.0 268.2 9.7 
this invention composition 3 4.35 33.0 353.0 12.8 
comparative composition 1 0.23 — 37.0 1.3 



* issues * * :SSiiii*jajssu3Rrpi 



intravenous administration composition 1 

**:maximum blood concentration attainment time 



■ *: maximum blood concentration 



455.3 



455.3 



X X 



* * * :HH*;SS-^raft$aT®S---0^b240»*r*(7>^F B 1lC 



From ***:blood concentration - time curve lower face product *** 0 min to time to 240 min 



Being attached, it sought in calculation. 



[0024] 
[0025] 

AUC+OftMto&^mtfLtoo AUC 

x 20/3.3) x 100 

a 2 fccfctfs 3 izokzti&m&fr* w&frfccW 

fa l~3 14. J&KtK'J- L- 7;u*->£££fc^ 

ttttMAtt i *y*FD-4©ita*a*A<s<fco 



% *&9JJ$flj3t1$3 3 (C<fc£ FD-4 (D 

m4>iBfiE-«iaiBi*TiB«(AUC)*J«fci;^*¥ 
W*Jffl»(F)l*.**l**ttttt«J«* 1 KJ:£ 
FD-4 (D AUC fccfctf F (Difa 10 ft^-CJfiflPU 



[0024] 

Following to ****:bioavailability * * * below-mentioned 
system, it sought. 

[0025] 

bioavailability (F,% ) =this invention composition or AUC/ 
(AUCX 20/3.3 of intravenous administration composition ) X 
100 of comparative composition 

As been clear from result which is shown in Table 2 and 
Table 3, this invention composition 1-3 which includes 
hydrochloric acid poly L-arginine blood concentration of 
FD-4 becoming high incomparison with comparative 
composition 1 which does not include hydrochloric acid poly 
L-arginine, until the test time of 240 min persistent does 
blood concentration, possesses transmucosal absorption 
promotion action which is superior, understands . 

In addition to that, with this invention composition 3 blood 
concentration-time curve lower face product of FD-4 (AUC ) 
and bioavailability (F ) with respective comparative 
composition 1 increases to AUC of the FD-4, and 
approximately 10 times of F can raise pharmacological effect 
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[0026] 



ofvarious drug with that it is estimated . 
[0026] 

Working Example 2 









$4 

Table 4 
















this 

invention 


this 

invention 


this invention 
comparison 


Dosage inside 
vein 




mmm ma 


:«j5 mmm mhhi 


composition 4 sets forming thing 5 sets forming thing 6 composition one 
composition ones 1 


45,500) 


0.05 


0.25 


0.5 


0 


0 


hydrochloric acid poly L-arginine 
(molecular weight:45,500 ) 


0.05 


0.25 


0.5 


0 


0 


FD-4 


20 


20 


20 


20 


0.25 


FD-4 


20 


20 


20 


20 


0.25 




79.95 


79.75 


79.5 


80 


99.75 


physiological saline 


79.95 


79.75 


79.5 


80 


99.75 



C*tt><D*B riMkaivffi AM ml £ 1= 

+-ftBttKfr&flMa*h.fc fd-4 fl>ifli(t>as 
±to¥nmm*£*it>*tiib* 20 

3.3 S© FD-4 ££fc±S££» 400/11 $ttlH 
[0027] 

as 



narcotic it did Wistar rat, as this invention composition 4-6 or 
comparative composition 1 is storedon duodenum circles, 
administering surgical procedure, after producing loop, it 
prescribed any 1 ml of these composition inside loop. 

blood concentration of FD-4 which was absorbed from 
duodenum mucousmembrane was measured in timewise. 

In addition, in order to seek bioavailability, physiological 
saline 400 ;mu 1 whichincludes FD-4 of 3.3 quantity of 20 
min was prescribed from the vein. 

These results are shown in Table 5, in addition, 
medicinedynamic study parameter which was calculated of as 
a result on basisis shown in Table 6. 

[0027] 

Table 5 
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Jto*ig®(/ig/ml) 

*am **0J it« HBRrtS4 

B*IH(#) ttJttM mtiWtS fflJ*«D6 «fifi!c^ 
1 ^BfiJc^l 



42.128 
15.562 



10 1.647 2.652 2.580 0.073 

20 1.602 3.574 3.909 0.438 4.497 
30 1.485 3.810 4.548 0.757 3.259 
45 1.486 3.897 4.950 0.929 2.121 
60 1.454 4.180 5.011 0.878 1.465 
90 1.423 4.220 4.768 0.707 0.796 
120 1.489 3.799 3.924 0.633 0.453 
180 1.579 2.293 2.218 0.489 0.166 
240 1.699 1.619 1.729 0.430 0.097 
86 

(/ig/ml)(»)(/ig/ml-^)(%) 
*$gfB*§j£tl 4 1.68 15.0 361 13.1 



blood concentration (;mu g/ml ) 

this invention this invention this invention relative 
intravenous administration 

time (min ) composition 4 sets forming thing 5 sets forming 
thing 6 composition one composition ones 1 

1XXXXXXXXXXXX 42.128 

5XXXXXXXXXXXX 15.562 

101.6472.6522.5800.073 X X 

201 .6023.5743.9090.4384.497 

301.4853.8104.5480.7573.259 

45 1 .4863.8974.9500.9292. 1 2 1 

60 1 .4544. 1 805.01 1 0.878 1 .465 

90 1.4234.2204.7680.7070.796 

1201.4893.7993.9240.6330.453 

1 80 1 .5792.2932 .2 1 80.4890. 1 66 

2401 .6991 .6191 .7290.4300.097 

Table 6 

C^-T^^AUC-F-- 

(;mu g/ml ) (Amount) (;mu g/ml * amount) (%) 

this invention composition 4 1.68 15.0 361 13.1 



*&W1i&tfL®5 4.49 53.8 



this invention composition 5 4.49 53.8 



746 



746 



27.0 



27.0 



*&Bmrftto6 5.14 63.8 



this invention composition 6 5.14 63.8 



889 



889 



32.2 



32.2 



ttttftBAIiBI 0.855 



comparative composition 1 0.855 



139 



139 



5.0 



5.0 



intravenous administration composition 1 
blood concentration attainment time 



• *:maximum blood concentration **:maximum 



455.3 



455.3 



X X 



* * * :Jt+iB*-eiBia«TlS«---0»3^&240»*Tf©ftlBlC 



From ***:blood concentration - time curve lower face product *** 0 min to time to 240 min 
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Being attached, it sought in calculation. 

[0028] — ™_ 

Following to ****:bioavailability * * * below-mentioned 
system, it sought. 

[0029] 

bioavailability (F,% ) =this invention composition or AUC/ 
(AUCX 20/3.3 of intravenous administration composition ) X 
100 of comparative composition 

As been clear from result which is shown in Table 5 and 
Table 6, this invention composition 4~6 which includes 
hydrochloric acid poly L-arginine blood concentration of 
FD-4 becoming high incomparison with comparative 
composition 1 which does not include hydrochloric acid poly 
L-arginine, until the test time of 240 min persistent does 
blood concentration, possesses transmucosal absorption 
promotion action which is superior, understands . 

In addition to that, with this invention composition 6 blood 
concentration-time curve lower face product of FD-4 (AUC ) 
and bioavailability (F ) with respective comparative 
composition 1 AUC and F of the FD-4 approximately 
increases up to 6 -fold, can raise pharmacological effect 
ofvarious drug with that it is estimated . 

[0030] 

Working Example 3 









Table 7 












*&fB fttfc 




this 

invention 


this 

invention 


this invention 
comparison 


Dosage inside 
vein 






ms jBj»fe9 fidum « Attn 


composition 7-set forming thing 8 composition 9 composition one 
composition ones 1 


tt»#'J- L- r;U*->(#*S:45,500) 


0.05 


0.25 


0.5 


0 


0 


hydrochloric acid poly L-arginine (molecular 
weight:45,500 ) 


0.05 


0.25 


0.5 


0 


0 



[0028] 

••••:£*5&W«ffl*"-TEfl>SeiCttoT# 
[0029] 

W&tfLlfaO) AUC*(IMfiiA&$l!lfft1fcti!> AUC 
x 20/3.3) x 100 

% 4-6 I*. «&K'j- L- TfrX-ZstttLU.^ 
XMHSLtfiM l *yt.FD^«>jfliit>ai«*«B«j:o 
r. *©jflL*afil*24O#0tt»B*fffli::2.&£ 



^■tllziHJ^r. ^HWi!flJi£^ 6 FD-4 CO 

ifli«t>a«-i*iBiiattTiB»(Auc)*jj:i;4** 

W«ffl*(F)l*.-t*i**ittlHai«* l 

FD-4 CD AUC *i J:tf F CD&J 6 te*T»i9inU -t 

[0030] 
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FD-4 


20 


20 


20 


20 


0.25 


FD-4 


20 


20 


20 


20 


0.25 




79.95 


79.75 


79.5 


80 


99.75 


physiological saline 


79.95 


79.75 


79.5 


80 


99.75 



x*-mvb*m&Ls *mmfm 7-9 * 

^m^m^mHSL^Htz FD-4 <Z>lfoit»2g&£$I 
3.3 §<7> FD-4 ££fr£3&i&j£ 400 /i 1 £S*Bfi 

[0031] 
$8 

Jfil4 1 SJS(/ig/ml) 

*S&0J1 *3SfUJ Ik® 

n*fa(#) jus* 7 «ba* 8 aft* 9 aa* 
i aus^i 



42.128 
15.562 



10 3.423 2.676 1.975 0.295 

20 3.318 4.027 4074 4.497 

30 2.737 5.039 5.038 0.495 3.259 

45 2.058 5.616 5.815 2.121 

60 1.655 5.618 6.230 0.548 1.465 

90 0.9904.543 6.163 0.796 

120 0.744 2.947 5.106 0.490 0.453 
1800.489 1.1402.374 0.442 0.166 
240 0.290 0.634 1.069 0.355 0.097 
&9 

C *T "AUCrF— 



narcotic it did Wistar rat, as this invention composition 7-9 or 
comparative composition 1 is storedon duodenum circles, 
administering surgical procedure, after producing loop.it 
prescribed any 1 ml of these composition inside loop. 

blood concentration of FD-4 which was absorbed from 
duodenum mucousmembrane was measured in timewise. 

In addirion, in order to seek bioavailability, physiological 
saline 400 ;mu 1 whichincludes FD-4 of 3.3 quantity of 20 
min was prescribed from the vein. 

These results are shown in Table 8, in addition, 
medicinedynamic study parameter which was calculated of as 
a result on basisis shown in Table 9. 

[0031] 

Table 8 

blood concentration (;mu g/ml ) 

this invention this invention this invention relative 
intravenous administration 

time (min ) composition 7-set forming thing 8 composition 9 
composition one composition ones 1 

1XXXXXXXXXXXX 42.128 

5XXXXXXXXXXXX 15.562 

103.4232.6761.9750.295 X X 

203.3184.0274.074 XXX 4.497 

302.7375.0395.0380.4953.259 

452.0585.6165.815 XXX 2.121 

60 1 .655 5.6 1 86.2300.548 1 .465 

900.9904.5436.163 XXX 0.796 

1 200.7442.9475 . 1 060.4900.453 

1 800.489 1 . 1 402.3740.4420. 1 66 

2400.2900.6341.0690.3550.097 

Table 9 

c^'t^auct'f' 
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(//g/ml) (#) 


(j/g/m!-#) 


(%) 




/ •mil rr/ml ^ ( A m/\nnt^ 

^mu g/mi ^ ^r\inouni^ 


(;mu g/ml ♦ amount) 


(%) 


*f&mfiMl 3.52 15.0 




271 






9.8 




this invention composition 7 3.52 15.0 


271 


9.8 


**9i*lJiE1SS8 5.83 52.5 




697 




25.2 




this invention composition 8 5.83 52.5 


697 


25.2 


**MSaBE»9 6.55 80.0 




941 




34.0 




this invention composition 9 6.55 80.0 


941 


34.0 


ttttlBAttl 0.584 




99.9 






3.6 




comparative composition 1 0.584 — 


99.9 


3.6 


ftKAtt$«jftfti *:ssniii*jgs * * :fianiLcr>aftiis 


mm 


455.3 










n 


intravenous administration composition 1 *:maximum blood concentratio 

♦♦.maximum blood concentration attainment time 


455.3 


X X 



From ***:blood concentration - time curve lower face product *** 0 min to time to 240 min 



Being attached, it sought in calculation. 



(0032] "' 
[0033] 

x 20/3.3) x 100 

« 7-9 tt, JMfcKU- L- 
tttttBAIfc 1 *yt,FD-4«>ifll+»*!&t»«fO 
T, -eO)ifilct>iSgli240«-<7)ijt®ftraiCS-5* 
T-ftSlU g=ri*:«ttlgi!Ri|RiEiittffl£*,-f * 



[0032] 

Following to ****:bioavailability * * * below-mentioned 
system, it sought. 

[0033] 

bioavailability (F,% ) =this invention composition or AUC/ 
(AUCX 20/3.3 of intravenous administration composition ) X 
100 of comparative composition 

As been clear from result which is shown in Table 8 and the 
Table 9, this invention composition 7-9 which includes 
hydrochloric acid poly L-arginine blood concentration of 
FD-4 becoming high in comparison with comparative 
composition 1 which does not include the hydrochloric acid 
poly L-arginine, until test time of 240 min persistent does 
blood concentration,possesses transmucosal absorption 
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Jfo*&lg-l$P B 1tt®TiS«(AUC)fc<fctfife^ 
fd-4 o> auc *><«/ ? (Dm 10 fS^-eiiJrau 

[0034] 

mmm* 



promotion action which is superior, understands. 

In addition to that, with this invention composition 9 blood 
concentration-time curve lower face product of FD-4 (AUC ) 
and bioavailability (F ) with respective comparative 
composition 1 increases to AUC of the FD-4, and 
approximately 10 times of F can raise pharmacological effect 
ofvarious drug with that it is estimated . 

[0034] 

Working Example 4 









£10 




Table 10 












this invention 


this invention 


this invention 
comparison 


Dosage inside 
vein 




mm® io adtttni 12 nuttm «j£«ai 


composition 10 composition 1 one composition thing 12 sets forming thing 
one composition ones 1 


45,500) 


0.05 


0.25 


0.5 


0 


0 


hydrochloric acid poly L-arginine 
(molecular weight:45,500 ) 


0.05 


0.25 


0.5 


0 


0 


FD-4 


20 


20 


20 


20 


0.25 


FD-4 


20 


20 


20 


20 


0.25 




79.95 


79.75 


79.5 


80 


99.75 


physiological saline 


79.95 


79.75 


79.5 


80 


99.75 



tlZ>0)mmW>W?tlfr 1ml $;u-^rtics^ 

BBttHfr&*JKd*i*: FD-4 0>Jfil4>;gg£Sl 
BS»l=3H£Lfc. 

3.3 g<D FD^ £tt±Wtt&}& 400 /i 1 £g*BS 

*iJtt4Lfc. 



narcotic it did Wistar rat, as this invention composition 10—12 
or comparative composition 1 is storedon ileum circles, 
administering surgical procedure, after producing loop.it 
prescribed any 1 ml of these composition inside loop. 

blood concentration of FD-4 which was absorbed from ileum 
mucousmembrane was measured in timewise. 

In addition, in order to seek bioavailability, physiological 
saline 400 ;mu 1 whichincludes FD-4 of 3.3 quantity of 20 
min was prescribed from the vein. 
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an 

ifil4 J :llJ£(//g/ml) 

*f6W **BJj *£BJ1 ifc& UMiftft* 

W#) an*^ io issfig^i n ttttft 12 *§ 

Jftfe 1 ttJSIfe l 

1 42.128 

5 15.562 

10 4.666 2.613 2.336 0.163 

20 5.014 6.435 6.897 4.497 

30 4.536 9.967 9.755 0.157 3.259 

45 3.586 9.843 10.278 2.121 

60 2.999 8.698 9.510 0.153 1.465 

90 2.139 5.317 7.992 0.796 

120 1.492 2.745 5.533 0.105 0.453 
180 0.884 0.866 2.452 0.097 0.166 
240 0.725 0.296 1.328 0.084 0.097 



S12 












Table 12 


Cmax * Tmax * 


AUC*** 


F 

**** 
p**** 




Cmax * Tmax * 

» 


AUC*** 


(/ig/ml) (») 




//g/ml-#) 


(%) 




(;mu g/ml ) (Amount) 


;mu g/ml * 
amount) 


(%) 


10 5.45 20.0 




553 






20.0 




this invention composition 10 5.45 20.0 


553 


20.0 


*%W&f$Lfy 11 10.3 33.8 




902 






32.6 





2000-10-10 

These results are shown in Table 1 1, in addition, 
medicinedynamic study parameter which was calculated of as 
a result on basisis shown in Table 12. 

[0035] 

Table 11 

blood concentration (;mu g/ml ) 

this invention this invention this invention relative 
intravenous administration 

time (min ) composition 10 composition 1 one composition 
thing 12 sets forming thing one composition ones 1 

1XXXXXXXXXXXX 42.128 

5XXXXXXXXXXXX 15.562 

104.6662.6132.3360.163 X X 

205.0146.4356.897 XXX 4.497 

304.5369.9679.7550.1573.259 

453.5869.84310.278 XXX 2.121 

602.9998.6989.5 1 00. 1 53 1 .465 

902.1395.3177.992 XXX 0.796 

1 20 1 .4922.7455.5330. 1 050.453 

1 800.8840.8662.4520.0970. 1 66 

2400.7250.2961 .3280.0840.097 
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frflit* tnifciMfiAn _n._n.n_i r * t * 1 1 1 f\ O *T| ^ O 

uiis invention composition l 1 IU.3 33. o 




902 






32.6. 




*f|BJii!flf£!B_ 12 10.3 40.0 




1258 






45.5 




this invention composition 12 10.3 40.0 


1258 


45.5 


I±&fc§/£1$31 0.206 




26.6 






1.3 




comparative composition 1 0.206 — 


26.6 


1.3 


ffiSWfi4«§idc^1 *:S^lfll^iSfS * * :MJM>£ft£iatt 

m 


455.3 










intravenous administration composition 1 *:maximum blood concentration 

**:maximum blood concentration attainment time 


455.3 


X X 



From ***:blood concentration - time curve lower face product *** 0 min to time to 240 min 



Being attached, it sought in calculation. 



[0036] 



[0037] 

®mrfL®HD AUC-r(mM^^mf&^(D AUC 
x 20/3.3) x 100 

a ii t$&ifm 12 iza&ti*timifib9is>ifiit 

MAtt i<M2 i*. tt&K'J- l- t;u^->^^ 

SdliJfctftttftfe 1 ctUt FD-4 a>jf__4>3_£A< 

*<«tor. *©jH_+si*i* 240 ^a>i4^^ra 



**LKJPAT. **W«S§/««D 12 ICck* FD^ <D 
Jltl*iSJS.|$fflft«TBi®(AUC)fccfc^^ 

Mnffl*(F)tt^tt-rtiitttiiisib i iccta 

FD-4 0) AUC fcefctf F ©ft 40 ft*** JDU 
[0038] 



[0036] 

Following to ****:bioavailability * * * below-mentioned 
system, it sought. 

[0037] 

bioavailability (F,% ) =this invention composition or AUC/ 
(AUCX 20/3.3 of intravenous administration composition ) X 
100 of comparative composition 

As been clear from result which is shown in Table 1 1 and the 
Table 12, as for this invention composition 10-12 which 
includes hydrochloric acid poly L-arginine, blood 
concentration of the FD-4 becoming high in comparison with 
comparative composition 1 which does notinclude 
hydrochloric acid poly L-arginine, as for blood concentration 
until test time of 240 min the persistent it is done, it possesses 
transmucosal absorption promotion action which issuperior, 
understands . 

In addition to that, with this invention composition 12 blood 
concentration-time curve lower face product of FD-4 (AUC ) 
and bioavailability (F ) with respective comparative 
composition 1 increases to AUC of the FD-4, and 
approximately 40 times of F can raise pharmacological effect 
ofvarious drug with that it is estimated . 

[0038] 
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m 

TSB<7)8 13 IC^tl^fli^lCttoT. T)V*- 

tZo 

[0039] 



Working Example 5 

Following to formulation which is shown in below-mentioned 
Table 13, asit manufactures this invention composition 13 
which consists of physiological saline which melts the poly 
body of arginine, it manufactured insulin aqueous solution of 
concentration whichis shown in Table 13 respectively. 

[0039] 



«13 



Table 13 



this invention relative intravenous administration 



composition 1 3 sets forming thing 2 sets forming ones 2 



0.5 



hydrochloric acid poly L- 



0.5 



y;U*->(# *g:45,500) 



arginine (molecular weight:45,500 ) 



physiological saline 



99.5 



99.5 



0.0346 



0.0346 



0.00436 



insulin aqueous solution 



0.0346 



0.0346 



0.00436 



(mg/ml) 



(mg/ml ) 



KrtftM»B**LTW£tt«Lfcfc. lml 

B*lfl«lc;U-3f MOMnillStt 13 £ 1ml 0W 
>XU>***lcB*«*.fc. 

itmtom 2 ovdit. *to^&a**-e imi 



narcotic it did Wistar rat, as this invention composition 13 or 
comparative composition 2 is storedon ileum circles, 
administering surgical procedure, after producing loop,it 
prescribed this invention composition 13 of 1 ml inside loop, 
replaced the this invention composition 13 inside loop to 
insulin aqueous solution of 1 ml after 1 hour. 

In case of comparative composition 2, from first to end only 
insulin aqueous solution of 1 ml wasprescribed inside loop. 
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*Ltz 0 
[0040] 

® 1 lcfci*TI±^Hc±SBro»§Rrt«-5-$§ 
fi£^J 2 T-$)SiSlS0.00436mg/ml (D-fl/XMl/* 
i§5£ 200 1 £fi*Bfirt&^LfcB*<Diftiit>?;U=J- 

y.-^.@ 2 icfcivcis. ^r-Bsgi-ttssia 

2 tLTmZhXl*Z>&& 0.0346mg/ml <D 
-f>X'J>*J§ja 1ml £&5-UzBfO>!ilLtp<f)\, 

Tl^T, C<7>B 2 (DVvUZlt* 1ml 0*$§BJ!iiB 

fifcto 13 &v-7tolzML* -to 1 ttmffcfcjit- 
<»*§&Wlt&mV!> 13 $za>-<>x'j>*5SjS 

TCa)^>X'J>*j§« 1ml a>a-££*Dj!iMbg 

[0041] 
a 14 

AUC F PA 



Result of measuring glucose concentration in blood in 
time wise as the Figure 1 and Figure 2 of attached figure 
shown, and calculated decrease (F ) of glucose concentration 
which accompanies absorption of insulin on basis of the 
glucose concentration-time curve lower face product (AUC ). 

In addition, in order to seek pharmacological utilization factor 
(PA ), insulin aqueous solution 400 ;mu I of l/8quantity was 
prescribed from vein. 

[0040] 

Regarding Figure 1, when intravenous administration doing 
insulin aqueous solution 200 ;mu 1 of the concentration 
0.00436 mg/ml which is an above-mentioned intravenous 
administration composition 2 in rat, prescribing the insulin 
aqueous solution 1 ml of concentration 0.0346 mg/ml where 
change over time of blood glucose concentration (mg/dl ) is 
shown with the graph, when is displayed as comparative 
composition 2 in rat ileum on one hand, regarding Figure 2, 
change over time of blood glucose concentration (mg/dl ) 
being shown with the graph, It prescribes this invention 
composition 13 of 1 ml to graph of this Figure 2, inside loop, 
when after 1 hour this invention composition 13 inside loop 
issubstituted in this insulin aqueous solution * it is shown 
with line which is tied,and only this insulin aqueous solution 
1 ml from first to end is shown with line wherewhen it 
prescribes inside loop ties 0. 

[0041] 

Table 1 4 

AUC F PA 





(mg/ml (%) 




(%) 






(mg/ml * time) (%) 


(%) 




*JSBJ!i|§fi!l1& 13 71.0 32.3 




9.9 




this invention composition 13 71.0 32.3 


9.9 




ttt*llJftft2 105 0 






0 




comparative composition 2 105 0 


0 




S*BSrt»#38j£«D2 56.9 41.0 




100 




intravenous administration composition 2 56.9 41.0 


100 


* :^Uzi-Xlfil*igffi-f$P B 1fttST®S---0»A^2 


40# 
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From *:glucose blood concentration - time curve lower face product *♦* 0 min 2 


40 min 


















It sought in calculation to concerning time. 



[0042] 
[0043] 

*BJ£1$3<7> AUC-r(SlfllRrtS^IBfi)t1& 2 0) AUC 
X8)X100 

[0044] 

^S^MfiJffl$(PA,%)=*fgMi!ant143 13 £fc 
littS&fc&dcBg 2 <z> F-rMffiASMrttt 2 0) 

AM 13 SfclitttttlUStt 2 <DlS-5§ x 100 



@ 1 1 2 14 izTjk&x&mmfr* w$>fr 

BJjaBJ*^ 13 SaJBLfc»dlcl* % Z<D<fc5k& 
l*»*a«Lftl^*&ttlM»ttfc 2 0>**£a 

r, *<D%i'pm* 240 #a>Kftttniifc£&$-e 

ftttU C(D*&W*flric%> 13. Uztf^X&M 

<fc£||3I¥M;fi]jB$(PA)A< o V3b*a>lz*tL 
**BJl&fi£!B?) 13 0tt)giKitelcJ:-5)-f>XU 
>0>KS¥ttfi]ffl«(PA)l±. S*ISRrtJS:#*§J* 
M 2 O^a^WfiJffl$(PA)0lK) lOKIZ&tf . 



[0045] 



[0042] 

Following to **:glucose decrease * * * below-mentioned 
system, it sought. 

[0043] 

glucose decrease (F,% ) = 100 -this invention composition or 
comparison 

AUC/ (AUCX 8 of intravenous administration composition 
2 ) X 100 of composition 

Following to ***:pharmacological utilization factor * * * 
below-mentioned system, it sought. 

[0044] 

pharmacological utilization factor (PA,% ) =this invention 
composition 13 or dose/this invention composition 13 of FX 
intravenous administration composition 2 of F/intravenous 
administration composition 2 of comparative composition 2 
or dose X 100 of comparative composition 2 

As been clear from result which is shown in Figure 1 and 2 
and Table 1 4, when this invention composition 13 which 
includes hydrochloric acid poly L-arginine is applied, 
notapplying this kind of composition, blood concentration of 
glucose decreasing incomparison with when exclusively it 
applies only comparative composition 2, until the test time of 
240 min persistent it does decrease, It possesses transmucosal 
absorption promotion action where this this invention 
composition 13. therefore the hydrochloric acid poly 
L-arginine is superior understands. 

pharmacological utilization factor (PA ) of insulin reached 
approximately to 10% of pharmacological utilization factor 
(PA )of intravenous administration composition 2 with 
mucosa absorption of this invention composition 13 in 
addition to that,pharmacological utilization factor (PA ) 0 
vis-a-vis being with mucosa absorption of insulin aqueous 
solution,could see improvement where pharmacological effect 
is considerable. 

[0045] 

Working Example 6 



X * X h =7 Zs (FITC-dextran, # ^ g 
(mw): 12,400,FD-1 0,mw:38,260,FD^0,mw:50,700,FD-70,mw: 167,000,FD-1 50) 



This it adds to physiological 
saline which melts hydrochloride 
of arginine poly bodywhich 
possesses various molecular 
weight which are a transmucosal 
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fc. Z<Di&&&£mKUl y >ZtlZ&iX* $ 15. $ 18. 8 21 fccfctf S 24 tZ* 
ZtlZm75<D*&BmfiL® 14-16. ttttttJftfe 3 fc*tf»BlRrt«4§8fi£& 3 



absorption aid with the this 
invention , as poorly absorbed 
drug, making use of fluorecein 
isothiocyanate dextran (FITC-de 
xtran, molecular weight (mw ): 
12,400, FD-10, 
mw:38,260,FD-40, 
mw:50,700,FD-70, 
mw:167,000,FD-150 ) where 
molecular weight differs 
mutually, with , in addition, this 
hydrochloride is not added, with , 
this invention composition 
14-16. comparative 
composition 3 and intravenous 
administration composition 3 of 
formulation which is shown in 
Table 15. Table 18. Table 21 
and Table 24 were manufactured 
respectively. 



[0046] 



[0046] 



£15 



Table 15 



Invention this invention this invention relative intravenous 
administration 

j&m 14 fijdta 15 mm® i6 mutm mmm 



Forming thing 14 sets forming thing 15 sets forming thing 16 
composition 3 sets forming ones 3 



0.5 



hydrochloric acid poly L-arginine (molecular 
weight:42,400 ) 



0.5 



1.0 



1.0 



itKTpJ- L- 7*fe/(#*fi: 92,200) 



hydrochloric acid poly L-arginine (molecular 
weight:92,200 ) 

FD-10 



FD-10 



1.0 
1.0 



20 



20 



0.015 



0.015 
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9.5 


9.0 


9.0 


80 


99.985 


physiological saline 


9.5 


9.0 


9.0 


80 


99.985 



-7^Dv'J>v£ffl^T 50jil <7>*&Wlfij£ 
14-16 SfclilttMflj&fe 3 SAttttHAi:: 

MBttR**&«Jfc£tlfc FD-10 (OdLKt'SSS' 

*fc.±»^W«ffl*£#»4fca<> % 165#(DI 
M(D FD-10 £#t?£3&ig& 400/1 1 £Mtt> 

d*lb<D$££l*£ 16 £fc, COS* 

[0047] 
a 16 

Jto^iSac/ig/nil) 

*SSB *S§ej? *&bji tt« t*BRrtJS:^ 

«!■(#) ttfttt 14 fcjftft 15 IffliS^ 16 *b 
3 Hfl j£«9 3 



1 



7.092 



5 0.105 0.113 0.175 



3.832 



Wistar rat was done narcotic, as this invention composition 
14-16 or comparative composition 3 isstored inside nasal 
cavity mucosa, after administering surgical procedure, this 
invention composition 14-16 or comparative composition 3 
of 50;mu 1 was prescribed inside nasal cavity mucosa making 
use of tube equipped microsyringe. 

blood concentration of FD-10 which was absorbed from nasal 
cavity mucosa was measuredin timewise. 

In addition, in order to seek bioavailability, physiological 
saline 400 ;mu I whichincludes FD-10 of 161/5 quantity was 
prescribed from vein. 

These results are shown in Table 16, in addition, 
medicinedynamic study parameter which was calculated of as 
a result on basisis shown in Table 17. 

[0047] 

Table 16 

blood concentration (;mu g/ml ) 

this invention this invention this invention relative 
intravenous administration 

time (min ) composition 1 4 sets forming thing 15 sets 
forming thing 16 composition 3 sets formingones 3 

1 XXXXXXXXXXXX 7.092 

50.1050.1130.175 XXX 3.832 



10 



10 X X X X X X 



2.007 0.186 



2.0070.186 



2.401 



2.401 



1 5 0.774 0.696 



5.220 



150.7740.696 



5.220 XXX 



X X 



20 



1.244 



20 XXXXXXXXXXXX 



1.244 



30 4.586 3.824 11.470 



0.826 



304.5863.82411.470 XXX 
45 : 



0.826 
0.375 
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45XXXXXXXXXXXX 


0.375 


60 9.656 11.059 12.914 0.287 


0.240 


609.65611.05912.9140.287 


0.240 


120 12.466 17.445 


9.695 0.320 


0.173 


12012.46617.445 


9.6950.320 


0.173 


1 80 8.700 14.999 


6.821 


0.134 


1808.70014.999 


6.821 XXX 


0.134 


240 6.113 12.097 


5.275 


0.103 


2406.11312.097 


5.275 XXX 


0.103 


300 4.315 9.004 


4.593 0.206 


0.071 


3004.3159.004 


4.5930.206 


0.071 


360 3.149 6.594 


3.737 


0.043 


3603.1496.594 


3.737 XXX 


0.043 


420 2.398 4.646 


2.655 




4202.3984.646 


2.655 XXX 


XXX 


480 1.724 3.688 


2.259 




4801.7243.688 


2.259 XXX 


XXX 


540 1.529 2.662 0.673 0.203 g17 Cmax * Tmax ** AUC*** F**" (/*g/ml) (#) (/fgfail-#) 

(%) 


5401.5292.6620.6730.203 XXX Table 17 Cmax ♦ Tmax ** AUC*** F**** (;mu g/ml ) (Amount) (;mu g/ml * 
amount) (%) 


*§tW9&f£ty 14 12.47 120 


2925.9 


14.7 


this invention composition 14 12.47 120 


2925.9 


14.7 


♦SHIBJiMfe 15 17.45 120 


4781.5 


24.1 


this invention composition 15 17.45 120 


4781.5 


24.1 
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*36W*BJ£?& 16 12.92 120 


3469.4 


17.5 


this invention composition 16 12.92 120 


3469.4 


17.5 


tt&&j£1$D3 0.32 120 


194.4 


0.98 


comparative composition 3 0.32 120 


194.4 


0.98 


120.4 *:gsnti*ss **:fittj&L4>afias«m 


X X 


intravenous administration composition 1 120.4 *:maximum blood concentration 

**:maximum blood concentration attainment time 



na»a^3ii54o»*T' 



It sought in calculation from •**:blood concentration - time curve lower face product *** 0 min concerning time to 
540 min. However, as for intravenous administration composition 3 to 540 min 









Extrapolating, it sought. 



•tie alienator* 



[0048] 
[0049] 

AUCXI65)xi00 

a i6 as<fci/$ 17 \z^£ti&&%fr**jit>frte 

>**t?**Wtt** 14-16 tt.ttlfciK'J- L- 
FD-10 ©JHDt4>iSfiA<^«lcE<*oT.fitlfc 

■**ilcttAr.*5BBH«rt«l 14-16 
FD-10 CDJto*;lJt-^raffi^T5S«[(AUC)fc<fe 
tf£»¥»WJB*(F).*. **i**iJfctt«iiato 
3 FD-10 CD AUC fccfctf F © 15 f&-25 fS 

[0050] 

HJHW7 



[0048] 

Following to ****:bioavailability * * * below-mentioned 
system, it sought. 

[0049] 

bioavailability (F,% ) =this invention composition or AUC/ 
(AUCX 165 of intravenous administration composition 3 ) X 
100 of comparative composition 

As been clear from result being shown in Table 1 6 and Table 
17,this invention composition 14-16 which includes 
hydrochloric acid poly L-arginine where molecular weight 
differs blood concentration of FD-10 becoming very high in 
comparison with comparative composition 3 whichdoes not 
include hydrochloric acid poly L-arginine, has transmucosal 
absorption promotion action which issuperior, understands . 

In addition to that, with this invention composition 14-16 
blood concentration-time curve lower face product of FD-10 
(AUC ) and bioavailability (F ) with respective comparative 
composition 3 increases in AUC of the FD-10, and 15 
times-2 5 times of F can raise pharmacological effect of 
various drug with that it is estimated . 

[0050] 

Working Example 7 
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Table 1 










m *3fe8 





Invention this invention this invention relative intravenous 
administration 

tfWt 17 *§J£1$3 18 19 *§/*1&4 $&tftm 



Forming ones 17 -set forming thing 18 composition 19 composition 4 
sets forming ones 4 



L- T^-Mtt^g: 42,400) 


0.5 


1.0 


0 


0 


0 


hydrochloric acid poly L-arginine (molecular 
weight:42,400 ) 


0.5 


1.0 


0 


0 


0 


ig&tf'J- L- ^^-X^?!: 92,200) 


0 


0 


1.0 


0 


0 


hydrochloric acid poly L-arginine (molecular 
weight:92,200 ) 


0 


0 


1.0 


0 


0 


FD-40 


0 


0 


0 


20 


0.015 


FD-40 


0 


0 


0 


20 


0.015 




9.5 


9.0 


9.0 


80 


99.985 


physiological saline 


9.5 


9.0 


9.0 


80 


99.985 



tZo 

&&1&mfrt>l&mi£tltz FD^O <Dllll*;gg£ 
R(D FD-40 400 u 1 fffifr 

ztibo&mtm. 19 izTT^ti.^tz. zomg 
\zm^x&&ztitzm®¥to'^*-*itm 

20 lC^$tl*o 



narcotic it did Wistar rat, as this invention composition 17-19 
or comparative composition 4 is storedinside nasal cavity 
mucosa, alter administering surgical procedure, it prescribed 
inside nasal cavity mucosa making use of tube equipped 
microsyringe. 

blood concentration of FD-40 which was absorbed from nasal 
cavity mucosa was measured in time wise. 

In addition, in order to seek bioavailability, physiological 
saline 400 ;mu 1 whichincludes FD-40 of 161/5 quantity was 
prescribed from vein. 

These results are shown in Table 1 9, in addition, 
medicinedynamic study parameter which was calculated of as 
a result on basisis shown in Table 20. 



[0051] 




[0051] 




£19 
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Table 1 9 

ifo$ig®(/ig/ml) 



blood concentration (;mu g/ml ) 



this invention this 
invention 



this invention 



Comparison 



intravenous administration 



B*BfK#) iSflfiR^ 17 Hlftfe 18 f|J*ft 19 «Att4 *|j£&4 1 

0.098 0.081 0.058 3.776 10 0.049 0.180 3.503 15 0.213 0.226 0.189 

0 2.771 30 0.328 0.459 0.312 2.062 45 



4.320 5 
2 



1.670 60 0.863 1.141 0.909 0.222 1.328 90 



2.568 0.132 1.060 180 4.285 3.785 2.956 



0.828 240 3.663 3.291 2.750 



0.453 420 1.665 0.941 1.424 



1.194 120 2.108 3.387 

0.697 300 3.032 

480 



$20 Cmax * Tmax *♦ AUC*** F 



2.514 2.681 0.054 0.619 360 2.504 1.595 1.924 — 

1.227 0.628 0.871 540 1.018 0.406 0.673 0.050 

*♦*♦ (//g/ml) (#) (//g/ml-#) (%) *X9)ftJiMjB 174.29 180 1189.3 1.86 *&BJJ&J«1$3 18 3.78 180 784.3 
1.22 #5§B;J&j£!|$3 19 2.96 180 979.6 1.53 it&jfflRt$4 0.22 60 50.4 0.08 S*ffRrt«^$adt1$D4 

388.2 — * :mmfiL#mm ** :mm^mmmmms * * *:ifo*igs-B$F B iffi&TE«- 



time (min ) composition 1 7-set forming thing 18 composition 19 composition 4 sets forming ones 41 X X X X XX 
X X X X X X 4.32050.0980.0810.058 XXX 3.77610 X X XX X X 0.0490.1803.503150.2130.2260.189 X X 
XXXX 20 XXXXXXXXXXXX 2.771300.3280.4590.312 XXX 2.06245 XXXXXXXXXX 
X X 1.670600.8631.1410.9090.2221.32890 XXXXXXXXXXXX 

1.1941202.1083.3872.5680.1321.06O1804.2853.7852.956 XXX 0.8282403.6633.2912.750 XXX 
0.6973003.0322.5142.6810.0540.6193602.5041.5951.924 X X X0.4 53420 1.665 0.941 1.424 X X X X X X 
4801.2270.6280.871 X X X X X X5401. 01 80.4060.6730.050 XXX Table 20 Cmax * Tmax ♦* AUC*** F**** 
(;mu g/ml ) (Amount) (;mu g/ml * amount) (%) this invention composition 17 4.29 180 1189. 31.8 6 invention 
composition 18 3.78 180 784. 31.2 2 invention composition 19 2.96 180 979.6 1.53 comparative composition 4 0.22 60 

50.4 0.08 intravenous administration composition 4 388.2 *:maximum blood concentration 

**:maximum blood concentration attainment time ***:blood concentration - time curve lower face product *** 0 It 
sought in calculation from min concerning time to 540 min. However, as for intravenous administration composition 4 
to 540 min 



It extrapolates 



X It sought. 



[0052] 

[0053] 

x 165) x 100 

$ 19 t$&Zfm 20 iZtttlZ&mfrZWbfrti: 



[0052] 

Following to ****:bioavailability * * * below-mentioned 
system, it sought. 

[0053] 

bioavailability (F,% ) =this invention composition or AUC/ 
(AUCX 165 of intravenous administration composition ) X 
100 of comparative composition 

As been clear from result being shown in Table 1 9 and Table 
20,this invention composition 17-19 which includes 
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>*#t?*«W**«B 17-19 I*. &Mtf<)- L- 
FD^O <t)!!n*&mt><m<t£^X. &*lfc$J8if® 



**UcaD*.T. #HBjJHfi£!|$3 17-19 ICfc* 
FD-40 ©lfll*iie-^rafflSilT®S(AUC)*J«>: 

4 lC<k-5 FD-40 0) AUC F (75 15 fg~23 fS 

[0054] 
St*0l7 
a 21 

*«W *SSW lt« f*HlRl*9&-£ 



hydrochloric acid poly L-arginine where molecular weight 
differs blood concentration of FD-40 becoming high in 
comparison with comparative composition 4 which does 
notinclude hydrochloric acid poly L-arginine, has 
transmucosal absorption promotion action which is 
superior.understands . 

In addition to that, with this invention composition 17—19 
blood concentration-time curve lower face product of FD-40 
(AUC ) and bioavailability (F ) AUC of FD-40 and 15 
times~2 3 times of F increases with respective comparative 
composition 4 , can raise pharmacological effect of thevarious 
drug with that it is estimated . 

[0054] 

Working Example 7 
Table 21 

this invention this invention this invention relative 
intravenous administration 





ttj&*%)21 &J&t&)22 |flj£4fl5 &J$4%)5 


Forming thing 20 composition 2 one composition thing 22 sets forming 
thing 5 sets formingones 5 


fflfrKU- L- m-X^i: 42,400) 


0.5 


1.0 


0 


0 


0 


hydrochloric acid poly L-arginine 
(molecular weight:42,400 ) 


0.5 


1.0 


0 


0 


0 


SlfrK'J- L- 7J^-X»?i: 92,200) 


0 


0 


1.0 


0 


0 


hydrochloric acid poly L-arginine 
(molecular weight:92,200 ) 


0 


0 


1.0 


0 


0 


FD-70 


0 


0 


0 


20 


0.015 


FD-70 


0 


0 


0 


20 


0.015 




9.5 


9.0 


9.0 


80 


99.985 


physiological saline 


9.5 


9.0 


9.0 


80 


99.985 



sou l SJWIMBrtKB^Lfc. 
ftKttM6^b«iR$*ifc FD-70 (Difii4>i8&£ 



Wistar rat was done narcotic, as this invention composition 
20-22 or comparative composition 5 isstored inside nasal 
cavity mucosa, after administering surgical procedure, any 
50 ;mu 1 of these composition was prescribed inside nasal 
cavity mucosa making use of the tube equipped microsyringe. 

blood concentration of FD-70 which was absorbed from nasal 
cavity mucosa was measuredin timewise. 
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ttz. ±®¥mmm£*tf)Z>tzit). 165 1 

§<DFD-70££t;£g&J&;$400/iI Zffimfr 

23 Cl^tl&o 

[0055] 

$22 

lftl*&®( //g/ml) 

*«0JJ *«E *S6H8 ittft H!lIfifcJS:# 



ftlB(#) *§j£l$D 20 SIj£1S3 21 «U£ft 22 «B 
J*«9 5 *itf«3 5 



1 



3.215 



5 0.045 0.041 0.044 



2.924 



10 



0.111 0.071 2.466 



15 0.106 0.143 0.103 

20 

300.168 0.270 0.132 
45 



2.631 



1.957 



1.995 



60 0.464 0.292 0.450 0.077 1.805 
90 



1.489 



120 1.573 1.182 1.381 0.072 1.183 

180 2.268 2.076 1.929 0.748 

240 2.768 2.438 1.720 0.562 

300 3.039 2.292 1.494 0.056 0.355 

360 2.918 1.679 1.213 0.292 

420 2.773 1.313 0.938 

480 2.541 0.977 0.715 : — 



540 2.200 0.740 0.457 0.033 

$23 

C-'T^-AUCf-r- 
( Jig/ml) g/ml-#) (%) 

**9)lflJftfe 20 3.04 300 1 165.1 1.92 
*X9MlJftttl 21 2.44 240 760.2 1.25 
*&KttJ£K) 22 1.93 180 605.2 1.00 
JtgtfflfiJc^ 5 0.08 60 23.0 0.04 



In addition, in order to seek bioavailability, physiological 
saline 400 ;mu I whichincludes FD-70 of 161/5 quantity was 
prescribed from vein. 

These results are shown in Table 2 2, in addition, 
medtcinedynamic study parameter which was calculated of as 
a result on basisis shown in Table 23. 

[0055] 

Table 2 2 

blood concentration (;mu g/ml ) 

this invention this invention this invention relative 
intravenous administration 

time (min ) composition 20 composition 2 one composition 
thing 22 sets forming thing 5 sets forming ones 5 

1 XXXXXXXXXXXX 3.215 

50.0450.0410.044 XXX 2.924 

10 X X X X X X 0.1110.0712.466 

150.1060.1430.103 X X X X X X 

20 XXXXXXXXXXXX 2.631 

300.1680.2700.132 XXX 1.957 

45 XXXXXXXXXXXX 1.995 

600.4640.2920.4500.077 1 .805 

90 XXXXXXXXXXXX 1.489 

1201.5731.1821.3810.0721.183 

1802.2682.0761.929 XXX 0.748 

2402.7682.4381.720 XXX 0.562 

3003.0392.292 1 .4940.0560.355 

3602.9181.6791.213 XXX 0.292 

4202.7731.3130.938 X X X X X X 

4802.5410.9770.715 X X X X X X 

5402.2000.7400.4570.033 XXX 

Table 23 

Cmax T^ AUC F 

(;mu g/ml ) (Amount) (;mu g/ml * amount) (%) 
this invention composition 20 3.04 300 1 165.1 1.92 
this invention composition 21 2.44 240 760.2 1.25 
this invention composition 22 1.9 31 80 605.2 1.00 
comparative composition 5 0.08 60 23.0 0.04 
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intravenous administration composition 5 367.5 



♦♦♦:ifli*SJS^raft»TiiS---0»*^ 540 

#rea>B»iwc 

tztzu mmw*&tfL® s it 540 arc 

[0056] 
[0057] 

4»^W«ffl*(F f %)=**M«***fcl*lk 

tttflAftO) AUC^(HMrt«4iaj«!Kg 5 0) 

AUCX 165)X100 v 

s 22 *>cfci;a 23 izTjkztiz&sfrbwbfrft 

*llz* »*«a>*«i:*ttlM*»J- L- t;u^- 
£fr*£K&J««!) 20-22 I*, L- 

FD-70 ©Jto4"SS*A^*lcS«j:y.«*tfc« 



**llCiB;LT. *£B;!*§ftt*33 20-22 |c«fc* 
FD-70 O)Jfll«iSJS-^P0lft^T®S(AUC)*>cfc 

5 IC** FD-70 <Z> AUC fccfctf F <D 25 fg-48 IS 
[0058] 



♦imaximum blood concentration 

**:maximum blood concentration attainment time 

From ***:blood concentration-time curve lower face product 
*** 0 min to time to 540 min 

Being attached, it sought in calculation. 

However, as for intravenous administration composition 5 to 
540 min 

Extrapolating, it sought. 
[0056] 

Following to ****:bioavailability • * * below-mentioned 
system, it sought. 

[0057] 

bioavailability (F,% ) =this invention composition or AUC/ 
(AUCX 165 of intravenous administration composition 5 ) X 
100 of comparative composition 

As been clear from result being shown in Table 2 2 and Table 
23,as for this invention composition 20-22 which includes 
hydrochloric acid poly L-arginine where molecular weight 
differs, the blood concentration of FD-70 becomes very high 
in comparison with comparative composition 5 which does 
not include hydrochloric acid poly L-arginine, it possesses 
transmucosal absorption promotionaction which is superior 
understands . 

In addition to that, with this invention composition 20-22 
blood concentration-time curve lower face product of FD-70 
(AUC ) and bioavailability (F ) AUC of FD-70 and 25 
times-4 8 times of F increases with respective comparative 
composition 5 , can raise pharmacological effect of thevarious 
drug with that it is estimated . 

[0058] 

Working Example 8 









mz 

Table 2 













Invention this invention this invention relative intravenous 
administration 

JStt 23 24 IBjfttt 25 mtftito6 $&I&to6 
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Forming thing 23 sets forming thing 24 sets forming thing 25 sets 
forming thing 6 composition 6 


L- 7^->(^i: 42,400) 


0.5 


1.0 


0 


0 


0 


hydrochloric acid poly L-arginine 
(molecular weight:42,400 ) 


0.5 


1.0 


0 


0 


0 


tt»#'J- L- 7)l,*-ls(#*m: 92,200) 


0 


0 


1.0 


0 


0 


hydrochloric acid poly L-arginine 
(molecular weignt:yz,zuu ) 


0 


0 


1.0 


0 


0 


FD-150 


0 


0 


0 


20 


0.015 


FD- 150 


0 


0 


0 


20 


0.015 




9.5 


9.0 


9.0 


80 


99.985 


physiological saline 


9.5 


9.0 


9.0 


80 


99.985 



rtifr 50 m fcftettRrtKS^Lfc. 

JMtttRfr&RJfcdtlfc FD-150 <Difll*ig££ 

*fc. ±*¥n¥Uffl«£*a«fcft« 165#(Z> l 
S(D FD-l 50 £&fc£Bfttttt 400 /i 1 £ffiM& 

c*i6a>fSiii*a 25 ic**ji. *fc. ccd&s 

26 l::*<MlS. 

[0059] 

S25 

Jfll*igS(//g/ml) 

**W *«ej| *ie0J! tt« SlfllSrtft^ 

SSfiR^ 23 tBAIfe 24 S§nt«J 25 « 
J$#D6 6 



1 



5.648 



6.865 



5 0.064 0.023 0.013 — 
10 0.030 n.d/ 5. 120 



15 0.064 0.055 0.112 



Wistar rat was done narcotic, as this invention composition 
23-25 or comparative composition 6 isstored inside nasal 
cavity mucosa, after administering surgical procedure, any 
50 ;mu 1 of these composition was prescribed inside nasal 
cavity mucosa making use of the tube equipped microsyringe. 

blood concentration of FD-150 which was absorbed from 
nasal cavity mucosa was measuredin timewise. 

In addition, in order to seek bioavailability, physiological 
saline 400 ;mu I whichincludes FD-150 of 161/5 quantity was 
prescribed from vein. 

These results are shown in Table 25, in addition, 

medic inedynamic study parameter which was calculated of as 

a result on basisis shown in Table 26. 

[0059] 

Table 25 

blood concentration (;mu g/ml ) 

this invention this invention this invention relative 
intravenous administration 

time (min ) composition 2 3 sets forming thing 24 sets 
forming thing 25 sets formingthing 6 composition 6 

1XXXXXXXXXXXX 6.865 

50.0640.0230.013 XXX 5.648 

10 X X X X X X 0.030 n.d/ 5.120 

150.0640.0550.112 X X X X X X 
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20 



4.363 



30 0.135 0.178 0.315 
45 



3.793 



3.074 



60 0.346 0.710 0.923 n.d. 2.787 
90 



2.368 



120 0.806 1.253 1.223 n.d/ 1.739 

180 0.820 1.536 1.467 1.467 

240 0.844 1.541 1.216 1.111 

300 0.775 1.303 1.031 n.d. # 0.889 

360 0.653 1.205 1.213 0.770 

420 0.606 1.021 0.839 

480 0.547 0.760 0.648 



540 0.572 0.555 0.522 n.d. * 



20 XXXXXXXXXXXX 4.363 
300.1350.1780.315 XXX 3.793 
45 XXXXXXXXXXXX 3.074 
600.3460.7100.923 n.d. # 2.787 
90 XXXXXXXXXXXX 2.368 
1200.8061.2531.223 n.d. * 1.739 
1800.8201.5361.467 XXX 1.467 
2400.8441.5411.216 X X X 1.111 
3000.775 1 .303 1 .03 1 n.d. * 0.889 
3600.6531.2051.213 XXX 0.770 
4200.6061.0210.839 X X X X X X 
4800.5470.7600.648 X X X X X X 

5400.5720.5550.522 n.d. ' 

*: it be able to detect 



826 














Table 26 














Cmax ** Tmax *** AUC**** 






Cmax ** Tmax ♦*♦ AUC**** 


p***«* 




(/ig/ml) (») 


(/!gAnl-#) (%) 




(;mu g/ml ) (Amount) 


(;mu g/ml * amount) \ 


:%) 








*X9i1Brtfe 23 0.84 240 


340.1 








0.31 




this invention composition 23 0.84 240 


340.1 








0.31 




*3PJfflfiE1$D 24 1.54 240 


570.7 








0.52 




this invention composition 24 1 .54 240 


570.7 








0.52 




*«B^*flftt^l 25 1.47 240 


463.3 








0.43 




this invention composition 25 1 .47 240 


463.3 








0.43 




JttftHJiMJB6 n.d. * n.d. * n.d. ♦ 








n.d. ♦ 




comparative composition 6 n.d. * n.d. * n.d. * 








n.d. ♦ 




ftKl*lft£ftBJiMfe6 660.6 * igtiBT'^-r * * :§Jglfoc) 


f^/BS * * * :© 













Page 33 Paterra Instant MT Machine Translation 



JP2000281589A 



2000-10-10 









X X 




intravenous administration composition 6 660.6 *: not be able to detect, •*:maximum 

blood concentration ***:maximum blood concentration attainment time 







4»J«8D5li540#£ 



It sought in calculation from ****:blood concentration - time curve lower face product ' 
540 min. However, as for intravenous administration composition 5 540 min £ 



1 0 min concerning time to 



So extrapolating, it sought. 



[0060] 

•♦♦••:£»¥M«JH* - • - TB©3tlCttoT# 
[0061] 

AUC-r(»BSrt«4Sflj$fel 6 (D 
AUCx 165) x 100 

£ 25 ti&lfB. 26 IC^£ft&$££frbBJl*^fc 
>££fr*$tW*§/«1$3 23-25 14, &KtK'J- L- 
FD-150 (DJfil*Sg*<S<^y,Stlfc^ttfl 



FD-150 (Dlftl*Sg-^PBlft®T®®(AUC)fc 
6 ICjca FD-150 CD AUC <fctf F <D 25 fg-48 

[0062] 

TIE CDS 27 ic^tiSffl^ricfiEor.^KS 
ADU>KSffi^(pH:5)I^^>/^14E^,ai:t 
TO t hllta^a □ --jfil] & B ^F(G-CSF)£ to * 

mm"* #)%®Zi£x*mmtfwt 26 smsa 

[0063] 



[0060] 

Following to **** ^bioavailability * * * below-mentioned 
system, it sought. 

[0061] 

bioavailability (F,% ) =this invention composition or AUC/ 
(AUCX 165 of intravenous administration composition 6 ) X 
100 of comparative composition 

As been clear from result being shown in Table 25 and Table 
26,as for this invention composition 23-25 which includes 
hydrochloric acid poly L-arginine where molecular weight 
differs, the blood concentration of FD-150 becomes high in 
comparison with comparative composition 6 whichdoes not 
include hydrochloric acid poly L-arginine, it possesses 
transmucosal absorption promotion actionwhich is superior 
understands . 

In addition to that, with this invention composition 23-25 
blood concentration-time curve lower face product of FD-150 
(AUC ) and bioavailability (F ) AUC of FD-150 and 25 
times-4 8 times of F increases with respective comparative 
composition 6 , can raise pharmacological effect of thevarious 
drug with that it is estimated . 

[0062] 

Working Example 9 

Following to formulation which is shown in below-mentioned 
Table 27, asit manufactures comparative composition 7 
including human granulocyte colony-stimulating factor 
(G-CSF ) as protein characteristic medical drug in 
hydrochloric acid addition phosphate buffer 
(pH:5 ),furthermore melting hydrochloride of arginine poly 
body in its salt acid addition phosphate buffer beforehand, it 
manufactured this invention composition 26. 

[0063] 
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S27 




Table 27 






this invention comparison 




ffl/fi^ 26 &nt4g)7 


composition 26 composition 7 


ttfMi'J- L- TJl*-> 1.0 (tt^FS: 45,500) 


0 


hydrochloric acid poly L-arginine 1.0 (molecular weight:45,500 ) 


0 


G-CSF 


0.04 


0.04 


G-CSF 


0.04 


0.04 




98.96 


99.96 


hydrochloric acid addition phosphate buffer 


98.96 


99.96 


(pH:5) 






(pH:5) 



fcliitttlBffttt 7 A^tettKrtlcfffSJti* 

-f^as/u>5;$ffli\r.ztie><D«afi6«a 50 m 

Jlttttllfr&MttJlfc G-CSF ©Jto^Sfi* 

[0064] 
S28 

Jlil4>Sfi(ng/ml) 

its 

»■(») *S/S1&26 |flfS»7 
30 10.390 0.560 
60 28.944 0.934 



Wistar rat was done narcotic, as this invention composition 26 
or comparative composition 7 isstored inside nasal cavity 
mucosa, after administering surgical procedure, these 
composition 50 ;mu 1 were prescribed inside respective nasal 
cavity mucosa making use of the tube equipped microsyringe. 

blood concentration of G-CSF which was absorbed from nasal 
cavity mucosa was measuredin timewise. 

Result is shown in Table 28, in addition, medicine 
dynamicstudy parameter which was calculated of as a result 
on basis is shownin Table 29. 

[0064] 

Table 28 

blood concentration (ng/ml ) 

this invention comparison 

time (min ) composition 26 composition 7 

3010.3900.560 

6028.9440.934 
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120 53.934 1.456 
240 43.456 3.382 
360 22.246 3.126 
480 5.770 1.880 



12053.9341.456 
24043.4563.382 
36022.2463.126 
4805.7701.880 



S29 



Table 29 



Cmax ♦ Tmax ** 



AUC*** 



Cmax ♦ Tmax 



AUC* 



(ng/ml) (#) 



(ng/ml •#) 



(ng/ml ) (Amount) 



(ng/ml * amount) 



**BJHfltf1$3 26 53.9 



this invention composition 26 53.9 



120 



120 



14698.9 



14698.9 



tt$&fflj3c%}7 3.4 



comparative composition 7 3.4 



240 



240 



1146.6 



1146.6 



*:maximum blood concentration 



**:maximum blood concentration attainment time 

* * * :iftl*ilS-^raft^T®«---0^b540^r*(D^Fp E 



From ***:blood concentration - time curve lower face product *** 0 min time to 540 min 



It sought in calculation concerning. 
[0065] [0065] 



* 28 tB. 29 l3*$+l*^S^bB^b^^ck5 
yt G-CSF <Dfatp&lg.$:mL<mito2'£X.* 



As been clear from result which is shown in Table 28 and the 
Table 29, when this invention composition 26 which includes 
hydrochloric acid poly L-arginine is applied, blood 
concentration of G-CSF increasing considerably, until test 
time of 480 min the persistent it does blood concentration in 
comparison with when comparative composition 7 which 



Page 36 Paterra Instant MT Machine Translation 



JP2000281589A 



2000-10-10 



J ttl\ZtiQ*X.*mJlfl&f$.Va 26 [ZcJ:* G-CSF 

©jb*as-^rafl»Ti5®(Auc)i*. fttM! 

fiEfe 7 |C<J:& G-CSF (D AUC 0) 13 fgJ&ftOU 
[0066] 

[SSE0>$|g] 
[(31] 

0.00436mg/m! <D-f >X"J>*»* 

200 /ii s»BS««4Lfc«a>jfli+y^3-xa 



[B2] 

5^H5II®rtlC;BS0.0346mg/ml(D-f>X'J>* 
T?»6*lfc»* lml CD*3SBJ*§j$!fe| 13 

n«A«9 13 scaw>*u>***icBafcLfc 

Drawings 
[01] 



doesnot apply this kind of composition is applied, It possesses 
transmucosal absorption promotion action where this this 
invention composition 26. therefore the hydrochloric acid 
poly L-arginine is superior understands. 

In addition to that, with this invention composition 26 blood 
concentration-time curve lower face product (AUC ) of 
G-CSF 13 times of AUC of G-CSF increases with 
comparative composition 7 , can raise pharmacological effect 
of various drug with that it is estimated . 

[0066] 

[Effects of the Invention] 

As above been clear from explanation which is expressed, 
accordingto this invention, poorly absorbed drug whose past 
development and utilizationlike various poorly absorbed 
drug* especially peptide and protein characteristic drug 
aredifficult being attached, be able to acquire high mucosa 
absorbancy, you canshow high pharmacological effect 
therefore concerning poorly absorbed drug. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

When intravenous administration doing insulin aqueous 
solution 200 ;mu 1 of concentration 0.00436 mg/ml in rat, itis 
a graph which shows change over time of blood glucose 
concentration. 

[Figure 2] 

When prescribing insulin aqueous solution of concentration 
0.0346 mg/ml inside rat ileum, with the graph which shows 
change over time of blood glucose concentration, among 
those * tieing, whenline which it acquires prescribes this 
invention composition 13 of 1 ml inside the loop, after 1 hour 
substitutes this invention composition 13 inside loop inthis 
insulin aqueous solution being something which is acquired, 
and tieing 0, as for theline which it acquires, When only this 
insulin aqueous solution 1 ml from first to end it prescribes 
inside Ioop,it is something which is acquired. 

[Figure 1] 
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C@2] [Figure 2] 
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0. 60 120 1B0 240 
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